Abstract
existing results on other reference bentonites (MX80, FEBEX, FoCa, and Kunigel-V1). It has 9 been observed that the coefficient of thermal expansion of the compacted GMZ bentonite is 2 10 x 10 -4°C-1 , similar to the values of compacted MX80 and FEBEX bentonites. The heating tests 11 of the GMZ bentonite also show that the suction is an important parameter that governs the 12 thermal volumetric behavior of unsaturated soils. Unlike temperature, suction has a 13 significant effect on the compressibility parameters. Examination of the mineralogy of various 14 bentonites showed that a good correlation can be generally established between the 15 montmorillonite content and the cations exchange capacity (CEC) or the specific surface area 16 (S). Nevertheless, both the basic geotechnical properties and the swelling potential seem to 17 depend not only on the montmorillonite content but also on other factors such as the nature of wetting, the volumetric changes upon heating, and the compressibility at controlled suction 39 and temperature. Furthermore, the properties found for GMZ bentonite in this investigation 40 were compared with those of other reference bentonites available in the literature. reducing the maximum temperature in the EBS. This is one of the reasons why sand/bentonite 9 mixtures are equally studied as buffer material in the repository concepts of Canada (Martino 10 et al., 2007) and Japan (Sugita et al., 2007 ).
Materials and methods

11
The physical properties of GMZ bentonite are presented in Table 2 . Compared to other 12 bentonites, GMZ bentonite has high montmorillonite content, which gives it a high Cations 13 Exchange Capacity (CEC = 77.30 meq/100g), a large plasticity index (I p = 275), and a large 14 specific surface area (S = 570 m 2 /g). Note also that the main base cations are Na and Ca. 15 16
Methods
17
As mentioned previously, the present work aims at investigating the thermo-mechanical properties of compacted expansive soils using simultaneous control of suction and 31 temperature, was used in the present work. The basic scheme of the cell is presented in Fig. 1 .
32
The soil specimen (80 mm in diameter and 10 mm high) was sandwiched between two dry 33 porous stones, both of which were embedded in metallic plates. the dimensions of the sample were adjusted to fit the required size (80 mm in diameter and 10 20 mm high).
21
A total of six tests were performed (T1 to T6) and their stress paths are presented in Table   22 3 and to heating is small compared to that due to subsequent mechanical loading. the montmorillonite content and the CEC values (Fig. 10a) . Indeed, the higher the Table 2 ), must play an important role also. the thermal conductivity K and the air-pore volume fraction V a /V for all these soils, as follows:
where α is the slope of K -V a /V plot; K sat is the thermal conductivity at saturated state which 7 corresponds to the intersection of K -V a /V plot with the K axis.
8 Fig. 11 shows the K -V a /V plot for the compacted GMZ bentonite that was drawn using 9 data reported by Wen (2006). It can be seen that there is also a good linear relationship for this 10 bentonite. From Fig. 11 Swelling behavior stress and suction touch the yield surface. 13 The compression curves obtained at controlled suction and temperature (Fig. 7) show an i) The montmorillonite content of GMZ bentonite is lower than that of MX80 bentonite 15 and FEBEX bentonite but it is higher than that of Kunigel-V1 bentonite. That explains 16 the large values of its cations exchange capacity (CEC) and specific surface area S. In 17 general, good correlations can be established between the montmorillonite content and 18 the CEC values or the specific surface area S (Table 2) . Nevertheless, no direct 19 correlation can be made between the montmorillonite content and the basic geotechnical 20 properties; other factors, such as the nature of base exchangeable cations, also appear to 21 have a significant influence.
22
ii) The same observation has been made in terms of swelling potential. In general, the 23 higher the montmorillonite content, the higher the swelling potential. However, a 24
Ca-based bentonite generally shows lower swelling potential than a Na-based bentonite.
25
For GMZ bentonite it was observed that wetting (suction decreased from 110 to 9 MPa) 26 induced a swelling volumetric strain of 30%. That is lower than MX80 (50%) and 27 higher than that of other bentonites (less than 20%).
28
iii) The quartz content of GMZ bentonite is relatively high (11.7%) just behind Kunigel V1 hal-00655766, version 1 -2 Jan 2012
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